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(54) METHOD AND SYSTEM FOR OPERATING A COMMUNICATIONS DEVICE THAT 
COMMUNICATES VIA INDUCTIVE COUPLING

(57) Embodiments of methods and systems for op-
erating a communications device that communicates via
inductive coupling are described. In an embodiment, a
method for operating a communications device that com-
municates via inductive coupling involves obtaining

transmission output power information related to the
communications device and measuring a detuning con-
dition based on the transmission output power informa-
tion. Other embodiments are also described.



EP 3 337 051 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND

[0001] Communications devices can communicate
with each other via inductive coupling. For example, near
field communications (NFC) is a wireless technology
based on radio frequency identification (RFID). NFC de-
fines a wireless connection between two devices in close
proximity to each other to exchange data between the
two devices. For example, the data communications be-
tween a reader and a transponder typically are bi-direc-
tional and initialed by the reader, which generates a con-
tinuous magnetic field. RFID devices that utilize NFC typ-
ically can be configured for either passive load modula-
tion (PLM) or active load modulation (ALM).
[0002] In a communications device that communicates
via inductive coupling, a detuning condition can affect
the performance of the communications device. For ex-
ample, a detuning condition can affect power transfer,
shift characteristics (e.g., resonant frequency and Q-fac-
tor) of a matching network of the communications device,
and the load of the transmitter. However, a typical com-
munications device that communicates via inductive cou-
pling generally does not have a built-in ability to detect
the detuning condition.

SUMMARY

[0003] Embodiments of methods and systems for op-
erating a communications device that communicates via
inductive coupling are described. In an embodiment, a
method for operating a communications device that com-
municates via inductive coupling involves obtaining
transmission output power information related to the
communications device and measuring a detuning con-
dition based on the transmission output power informa-
tion. Other embodiments are also described.
[0004] In an embodiment, the method further involves
obtaining a received signal strength indicator (RSSI) at
the communications device. Measuring the detuning
condition includes measuring the detuning condition
based on the transmission output power information and
the RSSI.
[0005] In an embodiment, the transmission output
power information includes a transmitter current and a
transmitter voltage within the communications device.
[0006] In an embodiment, the method further involves
adjusting a transmitter configuration of the communica-
tions device in response to the detuning condition.
[0007] In an embodiment, obtaining the transmission
output power information includes obtaining a transmitter
current and a transmitter voltage within the communica-
tions device from a supply regulator of the communica-
tions device.
[0008] In an embodiment, obtaining the transmission
output power information includes obtaining a transmitter
current and a transmitter voltage within the communica-

tions device from a transmitter driver of the communica-
tions device.
[0009] In an embodiment, measuring the detuning con-
dition based on the transmission output power informa-
tion of the communications device includes generating a
ratio between a transmitter impedance when a corre-
sponding communications device is in close proximity to
the communications device and a nominal transmitter
impedance when there is not a corresponding commu-
nications device in close proximity to the communications
device.
[0010] In an embodiment, measuring the detuning con-
dition based on the transmission output power informa-
tion of the communications device further includes gen-
erating a ratio between a receiver gain when a corre-
sponding communications device is in close proximity to
the communications device and a nominal receiver gain
when there is not a corresponding communications de-
vice in close proximity to the communications device.
[0011] In an embodiment, measuring the detuning con-
dition based on the transmission output power informa-
tion of the communications device includes measuring
the detuning condition based on the transmission output
power information before transmitting a response mes-
sage.
[0012] In an embodiment, a communications device
that communicates via inductive coupling includes a sys-
tem parameter sensor unit configured to obtain transmis-
sion output power information related to the communica-
tions device and a detuning condition measurement unit
configured to measure a detuning condition based on the
transmission output power information.
[0013] In an embodiment, the system parameter sen-
sor unit is configured to obtain an RSSI at the communi-
cations device. The detuning condition measurement
unit is configured to measure the detuning condition
based on the transmission output power information and
the RSSI.
[0014] In an embodiment, the transmission output
power information includes a transmitter current and a
transmitter voltage within the communications device.
[0015] In an embodiment, the communications device
further includes a control unit configured to adjust a trans-
mitter configuration of the communications device in re-
sponse to the detuning condition.
[0016] In an embodiment, the system parameter sen-
sor unit is configured to obtain a transmitter current and
a transmitter voltage within the communications device
from a supply regulator of the communications device.
[0017] In an embodiment, the system parameter sen-
sor unit is configured to obtain a transmitter current and
a transmitter voltage within the communications device
from a transmitter driver of the communications device.
[0018] In an embodiment, the detuning condition
measurement unit is configured to generate a ratio be-
tween a transmitter impedance when a corresponding
communications device is in close proximity to the com-
munications device and a nominal transmitter impedance
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when there is not a corresponding communications de-
vice in close proximity to the communications device.
[0019] In an embodiment, the detuning condition
measurement unit is configured to generate a ratio be-
tween a receiver gain when a corresponding communi-
cations device is in close proximity to the communica-
tions device and a nominal receiver gain when there is
not a corresponding communications device in close
proximity to the communications device.
[0020] In an embodiment, the detuning condition
measurement unit is configured to measure the detuning
condition based on the transmission output power infor-
mation before transmitting a response message
[0021] In an embodiment, a method for operating a
communications device that communicates via inductive
coupling involves obtaining a transmitter current and a
transmitter voltage within the communications device
from a supply regulator of the communications device
and an RSSI at the communications device and meas-
uring a detuning condition based on the transmitter cur-
rent and the transmitter voltage and the RSSI.
[0022] In an embodiment, measuring the detuning con-
dition based on the transmission output power informa-
tion of the communications device includes measuring
the detuning condition based on the transmission output
power information before transmitting a response mes-
sage.
[0023] Other aspects and advantages of embodiments
of the present invention will become apparent from the
following detailed description taken in conjunction with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

Fig. 1 is a functional block diagram of a communica-
tions device in accordance with an embodiment of
the invention.
Fig. 2 depicts an embodiment of a communications
device that can be used with a corresponding reader
to form an inductively coupled communications sys-
tem.
Fig. 3 illustrates a plot of transmitter current within
the communications device depicted in Fig. 2 versus
the distance between the communications device
and the corresponding reader device depicted in Fig.
2.
Fig. 4 illustrates a plot of the received signal voltage
of the communications device depicted in Fig. 2 ver-
sus the distance between the communications de-
vice and the corresponding reader device depicted
in Fig. 2.
Fig. 5 is a process flow diagram of a method for ac-
cessing the transmitter current within the communi-
cations device depicted in Fig. 2.
Fig. 6 depicts a sequence of commands received at
the communications device depicted in Fig. 2 and a

sequence of responses transmitted to the reader de-
vice by the communications device depicted in Fig.
2 during a transaction.
Fig. 7 is a process flow diagram of a method for op-
erating a communications device that communicates
via inductive coupling in accordance with an embod-
iment of the invention.
Fig. 8 is a process flow diagram of a method for op-
erating a communications device that communicates
via inductive coupling in accordance with another
embodiment of the invention.

[0025] Throughout the description, similar reference
numbers may be used to identify similar elements.

DETAILED DESCRIPTION

[0026] It will be readily understood that the compo-
nents of the embodiments as generally described herein
and illustrated in the appended figures could be arranged
and designed in a wide variety of different configurations.
Thus, the following more detailed description of various
embodiments, as represented in the figures, is not in-
tended to limit the scope of the present disclosure, but
is merely representative of various embodiments. While
the various aspects of the embodiments are presented
in drawings, the drawings are not necessarily drawn to
scale unless specifically indicated.
[0027] The present invention may be embodied in oth-
er specific forms without departing from its spirit or es-
sential characteristics. The described embodiments are
to be considered in all respects only as illustrative and
not restrictive. The scope of the invention is, therefore,
indicated by the appended claims rather than by this de-
tailed description. All changes which come within the
meaning and range of equivalency of the claims are to
be embraced within their scope.
[0028] Reference throughout this specification to fea-
tures, advantages, or similar language does not imply
that all of the features and advantages that may be real-
ized with the present invention should be or are in any
single embodiment of the invention. Rather, language
referring to the features and advantages is understood
to mean that a specific feature, advantage, or character-
istic described in connection with an embodiment is in-
cluded in at least one embodiment of the present inven-
tion. Thus, discussions of the features and advantages,
and similar language, throughout this specification may,
but do not necessarily, refer to the same embodiment.
[0029] Furthermore, the described features, advantag-
es, and characteristics of the invention may be combined
in any suitable manner in one or more embodiments. One
skilled in the relevant art will recognize, in light of the
description herein, that the invention can be practiced
without one or more of the specific features or advantag-
es of a particular embodiment. In other instances, addi-
tional features and advantages may be recognized in cer-
tain embodiments that may not be present in all embod-
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iments of the invention.
[0030] Reference throughout this specification to "one
embodiment," "an embodiment," or similar language
means that a particular feature, structure, or character-
istic described in connection with the indicated embodi-
ment is included in at least one embodiment of the
present invention. Thus, the phrases "in one embodi-
ment," "in an embodiment," and similar language
throughout this specification may, but do not necessarily,
all refer to the same embodiment.
[0031] Fig. 1 is a functional block diagram of a com-
munications device 140 in accordance with an embodi-
ment of the invention. In the embodiment depicted in Fig.
1, the communications device communicates via induc-
tive coupling. In some embodiments, the communica-
tions device may be a card/transponder device or the
communications device may be in a "card-mode." In
some other embodiments, the communications device
may be a reader device or the communications device
may be in a "reader mode." The communications device
may include a detuning condition detection unit 100 con-
figured to perform detuning condition detection for the
communications device. In the embodiment depicted in
Fig. 1, the detuning condition detection unit 100 includes
a system parameter sensor unit 102 and a detuning con-
dition measurement unit 104. The communications de-
vice may be an integrated circuit (IC) device. In some
embodiments, the communications device is implement-
ed in a handheld computing system or a mobile comput-
ing system, such as a mobile phone. The communica-
tions device may be a near field communications (NFC)
device that utilizes inductive coupling to communicate.
In some embodiments, the communications device is im-
plemented as an RF transponder compatible with the
ISO/IEC 14443 standard. Although the illustrated com-
munications device is shown with certain components
and described with certain functionality herein, other em-
bodiments of the communications device may include
fewer or more components to implement the same, less,
or more functionality. In some embodiments, the com-
munications device is an active load modulation (ALM)
device. In such embodiments, the communications de-
vice can be configured to generate its own magnetic field
for transmitting an outgoing RF signal using a current
source, such as a battery, which results in greater com-
munications distances compared to passive load modu-
lation (PLM) systems.
[0032] In some embodiments, the detuning condition
detection unit 100 can detect a detuning condition related
to the communications device 140 based on one or more
system parameters of the communications device. The
communications device can perform various operations
in response to the detected the detuning condition related
to the communications device. The detuning condition
detection unit can be used to adjust a transmitter config-
uration of the communications device. For example, the
communications device can adjust a transmitter modu-
lation configuration of the communications device, a

transmitter impedance configuration of the communica-
tions device, and/or a transmitter output power configu-
ration of the communications device to compensate for
the detuning condition related to the communications de-
vice 140 to improve the overall system performance of
the communications device. Consequently, the overall
inductive coupling based communications performance
of the communications device can be improved.
[0033] In the embodiment depicted in Fig. 1, the sys-
tem parameter sensor unit 102 is used to obtain at least
one system parameter related to the communications de-
vice 140. The system parameter sensor unit may be im-
plemented as firmware, hardware and a combination of
software, firmware, and/or hardware. In some embodi-
ments, the system parameter sensor unit includes at
least one sensor, for example, a voltage sensor or a cur-
rent sensor. In some embodiments, the system param-
eter sensor unit obtains transmission output power infor-
mation related to the communications device. The trans-
mission output power information can be used to derive
a transmitter detuning condition related to the communi-
cations device. The transmission output power informa-
tion may include a transmitter voltage within the commu-
nications device and/or a transmitter current within the
communications device. The system parameter sensor
unit may also obtain a received signal strength indicator
(RSSI) at the communications device. For example, the
system parameter sensor unit may include an RSSI sen-
sor configured to measure the signal amplitude of the
received RF signal at the communications device to gen-
erate an RSSI. The RSSI can be used to derive a receiver
detuning condition related to the communications device.
[0034] In the embodiment depicted in Fig. 1, the de-
tuning condition measurement unit 104 is used to meas-
ure a detuning condition based on least one system pa-
rameter related to the communications device 140. The
detuning condition measurement unit may be implement-
ed as software, firmware, hardware and a combination
of software, firmware, and/or hardware. In some embod-
iments, the detuning condition measurement unit in-
cludes at least one processor, for example, a microproc-
essor. In some embodiments, the detuning condition
measurement measures a transmitter (TX) detuning con-
dition related to the communications device based on the
transmission output power information related to the
communications device. In an embodiment, the detuning
condition measurement unit generates a ratio between
a transmitter impedance when a corresponding commu-
nications device (e.g., a reader device or a card/tag de-
vice) is in close proximity to the communications device
(e.g., when a corresponding communications device is
within the NFC communications range (e.g., 20 centim-
eters) of the communications device) and a nominal
transmitter impedance when there is not a corresponding
communications device in close proximity to the commu-
nications device (e.g., when a corresponding communi-
cations device is out of the NFC communications range
(e.g., 20 centimeters) of the communications device). For
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example, the detuning condition measurement unit gen-
erates a ratio between a transmitter impedance when a
corresponding communications device is within a prede-
fined communications range of the communications de-
vice) and a nominal transmitter impedance when there
is no corresponding communications device within, for
example, at least 10 times of the predefined communi-
cations range. In some embodiments, the detuning con-
dition measurement may measure a receiver (RX) de-
tuning condition related to the communications device
based on the RSSI at the communications device. In an
embodiment, the detuning condition measurement unit
generates a ratio between a receiver gain when a corre-
sponding communications device is in close proximity to
the communications device (e.g., when a corresponding
communications device is within the NFC communica-
tions range (e.g., 20 centimeters) of the communications
device) and a nominal receiver gain when there is not a
corresponding communications device in close proximity
to the communications device (e.g., when a correspond-
ing communications device is out of the NFC communi-
cations range (e.g., 20 centimeters) of the communica-
tions device). For example, the detuning condition meas-
urement unit generates a ratio between a receiver gain
when a corresponding communications device is within
a predefined communications range of the communica-
tions device and a nominal receiver gain when there is
no corresponding communications device within, for ex-
ample, at least 10 times of the predefined communica-
tions range. In some embodiments, the detuning condi-
tion measurement unit may measure a system detuning
condition related to the communications device based
on the transmission output power information related to
the communications device and the RSSI at the commu-
nications device.
[0035] Fig. 2 depicts an embodiment of a communica-
tions device 240, similar to the communications device
140 depicted in Fig. 1, which can be used with a corre-
sponding reader device 230 to form an inductively cou-
pled communications system 250. The corresponding
reader device may be a dedicated reader device or a
communications device in reader-mode. In the embodi-
ment depicted in Fig. 2, a communications device 240
includes a detuning condition measurement unit 204, a
control unit 222, a matching network 210 that is coupled
to an antenna 212, an analog receiver 214, a RSSI sensor
216 configured to measure the signal amplitude of the
received RF signal (RX signal) to generate a received
signal strength indicator (RSSI), an analog transmitter
driver 218, and a low-dropout regulator (LDO) 220. The
antenna may be an induction type antenna such as a
loop antenna. In an example operation of the communi-
cations device, an RF signal (e.g., an RX signal) is re-
ceived by the antenna via inductive coupling from an an-
tenna 232 of the corresponding reader device and is
passed to the analog receiver to convert the RF signal
into a digital signal (e.g., RX data). A signal (e.g., TX
data) is generated in response to the RF signal and is

used to produce an outgoing RF signal (e.g., a TX signal)
at the transmitter driver, which is transmitted via inductive
coupling using the antenna. The communications device
240 depicted in Fig. 2 is one possible embodiment of the
communications device 140 depicted in Fig. 1. However,
the communications device depicted in Fig. 1 is not lim-
ited to the embodiment shown in Fig. 2. In some embod-
iments, the communications device 240 is an active load
modulation (ALM) device. Although the communications
device 240 is shown in Fig. 2 as including the LDO 222,
in other embodiments, the communications device 240
includes other type of supply regulator (e.g., a DC-to-DC
converter). In addition, although the communications de-
vice 240 is shown in Fig. 2 as being used with the corre-
sponding reader device 230 to form the inductively cou-
pled communications system 250, in other embodiments,
the communications device 240 is in reader mode and
is used with a corresponding card/tag device to form an
inductively coupled communications system.
[0036] The detuning condition in the inductively cou-
pled communications system 250 can affect multiple fac-
tors that have an effect on the system performance of
the inductively coupled communications system. For ex-
ample, a detuning condition can affect the load on the
antenna 212 of the communications device 240 and
hence the load on the transmitter driver 218. For a strong-
ly detuned communications system, the load on the
transmitter driver can be relatively low (e.g., lowered by
10dB). Consequently, the current for the voltage control-
led transmitter driver can increase, which will increase
the driver current and power dissipation. The detuning
condition can also affect the load on the receiver 214.
For example, in the event of an increase in power at the
matching network 210, the receiver might get overloaded
and/or the receiver signal budget can change. The de-
tuning condition can also affect the phase configuration
of the communications device 240. For example, due to
the change in the inductively coupled communications
system caused by the detuning condition, the phase re-
lation caused by the matching networks and antennas of
the communications device 240 and the corresponding
reader device 230 can change. For phase sensitive com-
munication (e.g., ALM in FeliCa network, EMVCo LMA),
the detuning condition can negatively affect the load
modulation amplitude (LMA) performance. The detuning
condition can also affect the frequency response of the
inductively coupled communications system. For exam-
ple, the detuning condition can impact the frequency re-
sponse (resonant frequency, Q-factor) of the anten-
na/matching network of the communications device 240
and the corresponding reader device and consequently,
affect the transferred signal (amplitude and phase) in
both communication directions. The detuning condition
in the inductively coupled communications system may
be important for platforms with small antennas such as
wearable devices and/or platforms with significant metal
content that have a degrade in communication or power
transfer performance even under normal (non-detuned)
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conditions.
[0037] The detuning condition measurement unit 204
can measure a transmitter (TX) detuning condition and/or
a receiver (RX) detuning condition in the inductively cou-
pled communications system 250. In some embodi-
ments, the transmitter detuning condition is defined as a
ratio between the actual transmitter impedance (with the
reader device 230 in close proximity to the communica-
tions device 240) and the nominal transmitter impedance
(without a reader in close proximity to the communica-
tions device). The transmitter detuning condition can be
measured by the detuning condition measurement unit
204 based on transmitter (TX) power (e.g., transmitter
(TX) voltage and/or transmitter (TX) current) during a
transmitter operation. In some embodiments, the trans-
mitter power information is assessed based on the trans-
mitter voltage level that can be determined by the trans-
mitter driver 218, the LDO 220 (e.g., automatic power
control), and the control unit 222 and/or the transmitter
current, which is measured by a current monitor of the
transmitter driver, the LDO or the control unit. Fig. 3 il-
lustrates a plot of transmitter (TX) current within the com-
munications device 240 depicted in Fig. 2 versus the dis-
tance between the communications device and the cor-
responding reader device 230 depicted in Fig. 2. As il-
lustrated in Fig. 3, the transmitter current decreases
when the distance between the communications device
and the corresponding reader device, "z," increases.
[0038] In some embodiments, the receiver detuning
condition is defined as a ratio of actual receiver gain (from
reader source field to target receiver input) when a reader
antenna is in close proximity to the communications de-
vice 240 versus a nominal receiver gain (from reader
source field to target receiver input) when a reader an-
tenna is not in close proximity to the communications
device. The receiver detuning condition can be measured
by the detuning condition measurement unit based on
the receiver input level, which may be represented by
the value of the RSSI, which is generated by the RSSI
sensor 216. Fig. 4 illustrates a plot of the received signal
voltage of the communications device 240 depicted in
Fig. 2 versus the distance between the communications
device and the corresponding reader device 230 depict-
ed in Fig. 2. As illustrated in Fig. 4, the received signal
voltage decreases as the distance between the commu-
nications device and the corresponding reader device,
"z," increases. In some embodiments, the received signal
voltage may saturate and stay constant or even decrease
when the communications device is in close proximity to
the corresponding reader device. In these embodiments,
the receiver detuning condition can be detected based
on one or more additional input signal parameters.
[0039] In some embodiments, the detuning condition
measurement unit 204 can measure a transmitter/receiv-
er detuning condition in the inductively coupled commu-
nications system 250 based on the transmitter power in-
formation and the value of the RSSI from the RSSI sensor
216. The combination of the transmitter power informa-

tion and the value of the RSSI can provide information
for the field strength, H, of inductive coupling (and in turn
an estimate of the distance between the communications
device 240 and the corresponding reader device 230),
and an estimate of the transmitter/receiver detuning con-
dition.
[0040] In some embodiments, the control unit 222 en-
ables a sequence of steps to activate the transmitter driv-
er 218 and other components of the transmitter section
of the communications device 240 to execute the meas-
urement of the transmitter detuning condition. The control
unit may be implemented as software, firmware, hard-
ware and a combination of software, firmware, and/or
hardware. In some embodiments, the control unit in-
cludes at least one processor, for example, a microproc-
essor. Fig. 5 is a process flow diagram of a method for
accessing the transmitter current within the communica-
tions device depicted in Fig. 2. At block 502, transmitter
blocks (e.g., transmitter phase-locked loop (PLL) and
transmitter supply) are activated. For example, transmit-
ter biasing is enabled, transmitter PLL is started and set-
tled, and the transmitter supply is setup. At block 504,
the transmitter driver is activated and an RF pulse is gen-
erated. At block 506, the transmitter current is captured
in the transmitter driver. At block 508, the transmitter driv-
er is deactivated. At block 510, transmitter blocks (e.g.,
transmitter PLL and transmitter supply) are deactivated.
[0041] In some embodiments, the control unit 222 ad-
justs a transmitter configuration of the communications
device 240 in response to the detuning condition to com-
pensate for the detuning condition. For example, the con-
trol unit can adjust a transmitter modulation configuration
of the communications device, a transmitter impedance
configuration of the communications device, and/or a
transmitter output power configuration of the communi-
cations device to compensate for the detuning condition
related to the communications device to improve the
overall system performance of the communications de-
vice. Consequently, the overall inductive coupling based
communications performance of the communications de-
vice can be improved.
[0042] In some embodiments, when the communica-
tions device 240 is in reader mode, the measurement of
the detuning condition is performed continuously as the
communications device actively generates the RF field.
In some embodiments, when the communications device
is in card mode, the measurement of the detuning con-
dition is performed intermittently to a transaction, based
on a time-out and/or after the RF field is activated. Fig.
6 depicts a sequence of commands received at the com-
munications device 240 depicted in Fig. 2 at reader-mode
and a sequence of responses transmitted to the reader
device 230 by the communications device depicted in
Fig. 2 during a transaction. In the course of the transac-
tion (e.g., a payment transaction), the measurement of
the detuning condition may be performed immediately
before transmitting a response message to the reader
device, as represented by the respective arrows 610,
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620, 630, and 640.
[0043] Fig. 7 is a process flow diagram of a method for
operating a communications device that communicates
via inductive coupling in accordance with an embodiment
of the invention. At block 702, transmission output power
information related to the communications device is ob-
tained. At block 704, a detuning condition is measured
based on the transmission output power information. The
communications device may be the same or similar to
the communications device 140 depicted in Fig. 1 and/or
the communications device 240 depicted in Fig. 2.
[0044] Fig. 8 is a process flow diagram of a method for
operating a communications device that communicates
via inductive coupling in accordance with another em-
bodiment of the invention. At block 802, a transmitter
current and a transmitter voltage within the communica-
tions device from a supply regulator of the communica-
tions device and a received signal strength indicator (RS-
SI) at the communications device are obtained. At block
804, a detuning condition is measured based on the
transmitter current, the transmitter voltage, and the RSSI.
The communications device may be the same or similar
to the communications device 140 depicted in Fig. 1
and/or the communications device 240 depicted in Fig. 2.
[0045] Although the operations of the method(s) herein
are shown and described in a particular order, the order
of the operations of each method may be altered so that
certain operations may be performed in an inverse order
or so that certain operations may be performed, at least
in part, concurrently with other operations. In another em-
bodiment, instructions or sub-operations of distinct op-
erations may be implemented in an intermittent and/or
alternating manner.
[0046] It should also be noted that at least some of the
operations for the methods may be implemented using
software instructions stored on a computer useable stor-
age medium for execution by a computer. As an example,
an embodiment of a computer program product includes
a computer useable storage medium to store a computer
readable program that, when executed on a computer,
causes the computer to perform operations, as described
herein.
[0047] The computer-useable or computer-readable
medium can be an electronic, magnetic, optical, electro-
magnetic, infrared, or semiconductor system (or appa-
ratus or device), or a propagation medium. Examples of
a computer-readable medium include a semiconductor
or solid-state memory, magnetic tape, a removable com-
puter diskette, a random access memory (RAM), a read-
only memory (ROM), a rigid magnetic disc, and an optical
disc. Current examples of optical discs include a compact
disc with read only memory (CD-ROM), a compact disc
with read/write (CD-R/W), a digital video disc (DVD), and
a Blu-ray disc.
[0048] In the above description, specific details of var-
ious embodiments are provided. However, some embod-
iments may be practiced with less than all of these spe-
cific details. In other instances, certain methods, proce-

dures, components, structures, and/or functions are de-
scribed in no more detail than to enable the various em-
bodiments of the invention, for the sake of brevity and
clarity.
[0049] Although specific embodiments of the invention
have been described and illustrated, the invention is not
to be limited to the specific forms or arrangements of
parts so described and illustrated. The scope of the in-
vention is to be defined by the claims appended hereto
and their equivalents.

Claims

1. A method for operating a communications device
that communicates via inductive coupling, the meth-
od comprising:

obtaining transmission output power informa-
tion related to the communications device; and
measuring a detuning condition based on the
transmission output power information.

2. The method of claim 1, further comprising obtaining
a received signal strength indicator (RSSI) at the
communications device, wherein measuring the de-
tuning condition comprises measuring the detuning
condition based on the transmission output power
information and the RSSI.

3. The method of claim 1 or 2, wherein the transmission
output power information comprises a transmitter
current and a transmitter voltage within the commu-
nications device.

4. The method of any preceding claim, further compris-
ing adjusting a transmitter configuration of the com-
munications device in response to the detuning con-
dition.

5. The method of any preceding claim, wherein obtain-
ing the transmission output power information com-
prises obtaining a transmitter current and a transmit-
ter voltage within the communications device from a
supply regulator of the communications device.

6. The method of any preceding claim, wherein obtain-
ing the transmission output power information com-
prises obtaining a transmitter current and a transmit-
ter voltage within the communications device from a
transmitter driver of the communications device.

7. The method of any preceding claim, wherein meas-
uring the detuning condition based on the transmis-
sion output power information of the communica-
tions device comprises generating a ratio between
a transmitter impedance when a corresponding com-
munications device is in close proximity to the com-
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munications device and a nominal transmitter im-
pedance when there is not a corresponding commu-
nications device in close proximity to the communi-
cations device.

8. The method of any preceding claim, wherein meas-
uring the detuning condition based on the transmis-
sion output power information of the communica-
tions device further comprises generating a ratio be-
tween a receiver gain when a corresponding com-
munications device is in close proximity to the com-
munications device and a nominal receiver gain
when there is not a corresponding communications
device in close proximity to the communications de-
vice.

9. The method of any preceding claim, wherein meas-
uring the detuning condition based on the transmis-
sion output power information of the communica-
tions device comprises measuring the detuning con-
dition based on the transmission output power infor-
mation before transmitting a response message.

10. A communications device that communicates via in-
ductive coupling, the communications device com-
prising:

a system parameter sensor unit configured to
obtain transmission output power information
related to the communications device; and
a detuning condition measurement unit config-
ured to measure a detuning condition based on
the transmission output power information.

11. The communications device of claim 10, wherein the
system parameter sensor unit is configured to obtain
a received signal strength indicator (RSSI) at the
communications device, wherein the detuning con-
dition measurement unit is configured to measure
the detuning condition based on the transmission
output power information and the RSSI.

12. The communications device of claim 10 or 11,
wherein the transmission output power information
comprises a transmitter current and a transmitter
voltage within the communications device.

13. The communications device of claim 10, 11 or 12,
further comprising a control unit configured to adjust
a transmitter configuration of the communications
device in response to the detuning condition.

14. The communications device of any one of claims 10
to 13, wherein the system parameter sensor unit is
configured to obtain a transmitter current and a trans-
mitter voltage within the communications device
from a supply regulator of the communications de-
vice.

15. The communications device of any one of claims 10
to 14, wherein the system parameter sensor unit is
configured to obtain a transmitter current and a trans-
mitter voltage within the communications device
from a transmitter driver of the communications de-
vice.
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